Angiogenesis in human cancer: implications in cancer therapy.
Angiogenesis represents an essential step in tumor proliferation, expansion, and metastasis. Tumor cells may express both proangiogenic and/or antiangiogenic factors. Under normal circumstances, angiogenesis is controlled through the equilibrium of these factors. This balance is disrupted in malignancy, resulting in promotion of angiogenesis. Among angiogenic molecules, VEGF appears to have a central role in the angiogenic process: it is the target of many proangiogenic factors, but it also regulates molecules that are implicated in endothelial proliferation. It has been suggested that VEGF may be a proximate angiogenic factor through which others act. The degree of angiogenesis and the expression of angiogenic factors have been associated with prognosis in several human neoplasms. In addition, angiogenesis offers a theoretically selective target for anticancer therapy, since it is only required for wound healing, endometrial proliferation, and pregnancy in healthy individuals. Antiangiogenic cancer treatment is still largely experimental and its clinical potential is currently being studied in clinical trials. Thalidomide, a drug with antiangiogenic properties, has shown significant efficacy in patients with relapsed or refractory multiple myeloma. In addition, an anti-VEGF monoclonal antibody prolonged survival in patients with advanced colorectal and renal cell carcinoma. Although these results are encouraging, selection of patients is essential in order to target populations most likely to benefit from antiangiogenic therapy.